_a 1433 flJ JjVI ^Ij^l cU^i cj^ 335 jj^ ^M' <>^ u^i^i 

^jl-UII fSjll ^.Vl 

;g (JIjjuJI 

( ) /UiLJI £jl>JI ^k. ttiSJI tiAjJlSl! ^Ijj ^a (Agar Slant) f^Lou -1 

( \ AJJajluia JJC. j 4_iLjliaba ^gjj ajoiii j 4-Jjlll /«i 0.1^1 jIajI i"i1f-- j/s-n. ^\1 ^u£l (j^i dllj^)iaajl ^)fi*J -2 
(j-a (jj^JJ J^joilll Aj^C. ^gjjjj^jj t_l£j>j (jc ajljc. jA j AjjliJI j laJJ ^.mLm V I U^J* SI jj .. .)" (JJ-^J "3 

( ) , jj£_alij| jSjoi Cl]l.la>j (j-a 4_L_aia 4_L..iL..i 

( ) .gA^^ 1 (>kAj^ Ji^l cs-«j (aerobic biodegradation) -4 

AjjIc LgjLnc-j lAjlg-k^aj! t"ll > J^ A y- call lA.il j-at4_ljjjl IgJajljj aJaa a ;4jjjJasJI jjc. .ilj-ajl j^" "5 

( ) J };■"'' 

( \ .Aija^ jJaJij Aia^jl «.Lla.VI (j-a J^& _a-ail 4-liaiLLa 4_ilJ 4-Jjlll ^>fi*J -() 

( ) # *Aa. ^gic. (JS ^jxla AjliAsW gjt <a£jjj£j]l f-l_aJVI -^JJ -7 

( ) .Aii^l AjaJi CjUjI£]1 t> jj£I ji (jj&jj (^Ic l^j 1 ^ C5^ 1 cs^Pure culture -8 

Aija^jl pLl^Vl jLoiiJV jjoiU-aj ?LjJalj jjoij^a ^UJ*J <injl »^" (^E- 4j<alj ^J.JJ^J Cjl^axiobajl jj^Ja -9 

( ) /.»u : 
Jla <jji]l j* AjaJajJ I Aifkil ^k J^>u bji&JI t> Atj^v ^ Actinomycetes -10 

( ) .Clostridium 

( ) .4jj|i«JI 4jaAill <j* jjLLJI (j-a SJ^mVI (jLauVI «;^"-"; -11 

( ) .SPIj*^ >-sjj^> ^-^ jj^^l S^-^\ ^k ^, 1-su . n Omeliansky's Cellulose medium -12 

e^Lsj ^1 4_jjJa^>jl L^jlioba ^ (jjoLaJlSI (_£-ijJ I "''J.' ojl^>aJI 4^J-i (jialiaJlj ClAj^)Jaajl JaLaiJ (J^aia L -13 

( ) >j|jft| 
4-^.J.i Alt laAaJl j»JJ j»J (j-aj tdljlill AjlaC. ,*_LaJ (JjLoijI (j^jjllill dlaJ ^^aill ' ■ 'JJ^J^ iaii. j»JJ -14 

( ).tf20)Uj- 

( ) .iiLau]! JajJaiu]! AjLaC- ^-i cJjj^ja]! JJ^jil JJii tillAaj -15 

( ) _<jjJa^)]l <Jajoi_ala Clllala. aJt (jj^J LaAJC. ^ijA^I (jjiiiill <JajoiljJ (JLaJ tillAaj .13 -16 

( \ _jl_iiiwl 4-J_afi! ^ <-aia-aj oAaAa. <1ij ^j jIjaLoiLj dlij-a*Jjaba]l (JSj ^^A CAj^Jaai! laiaJ (_3^)Jajl Jajoul -17 

( \ _Ajj>iaAiJI '"^ In] I J' gaij ^i.Vl (jiaajjlj Ajjlajl <lnSI ^gi f- JjoiI _&aJj dllj^>l»aj! ^j '-—» : -18 

IgjLaliiaJ fjk IgJjUj ■ .';■'■; A^nlaJa]! pl_aJVl Ajlii ^-i AjjiliJi JaLoijVl (ja AJAZs* a pljj) J-liiuil J-^'J -19 

( ) .ijiiiiii 

(Cellulase) c^s jj' ^^Jj ^ h^j^ ^'j* ^ J_AA^' »^ J^ ^j*-?^! *W^' l>**^ 6^m -20 

( ) .(Cellobiose) j 



: ^ Biodegradation -1 
: allochthonous Invadders -3 

**.)"'• ' iSjl^ ?• "J jUa-aVl A-a ^-?J-^ t^j ci*-^ .4-1 .^J-"' cs^ 4-ajl.ij 4_l»-llL AAk^aJ (j.Vu»J J 

: ^ljjjij-»il f£*-» J& Clostridium -II o-J* <£ j^j _4 

: ^UjM* ^^M' u^4 jj*> <> y^ ^ <&iJ°® -5 
. Yeasts .<-r> . algae Bluegreen J 

.s- 1 j ' . J . Mycorrhiza .£ 

: ^ tut jA JjLLJl JIaJ <^l iIAjjjIiaJI kut\ jjl 4ISLjj AjjjSjj 4_uj J^fr £* DuboS j*^ c£*J -6 
Ajj*axSl jjfr j! i4j>SaxII *!^jj JIjaII Jlaoll 4£.>jj ^ tillj JJjfcj Ljjjj^I <> AiHa^ fjjj'l Lll Ajjaj ^ _7 

.Potato dextrose agar .<-> .Nutrient broth agar J 

. Nutrient broth .-> .Watanabae .£ 

: t^! jj^^l Jj^j JA«V fj >i -8 

: t_i^A <±L»j SjSil Ifrfcia j£-u 4jIS is j> ^ LjjjISjII J jc J*j _9 

,'o^j^.j-a jjc. 4 a-ia ■ tall 4_jLi.VI .J r j! .7T 

: J>il e^w 



: f, VVinM 4jJjJl <> bjJjVt JjxS -11 
.4-jjlll JjLlLi Aij^)Ja ,t_l .jj^lxail (J jifcjt .1 

: (> &£* ^IJfr Jiyjj ^fl AjjjJI (> iJUlaJl Jjfr ^jj -12 

. Nutrient broth .<-> .o^j^ <4?^ jM . l 

.Watanabae P . ls^ j 1 ^' .£ 

. ») ^"inib thjnijM UiUi'.tl A^JjIaj dlluj ^U Jjjla Ifljaa * <jl <j£«4J -13 

: Ai!ai« ^ i «A«' jaII! JaaiLi .uUltJl laJaa^t ^ -14 
: ALjL *|jtil £iaJl J> <> -15 

; LLjjji ^k- AjjjII j^ t-iJLaJaJl Jjfr ^jj -16 

: ^IjfS! jjfr Jlajll £i!jj (> -17 
.CH4 j NH3 d&- *-L- ^1 jli .v .H2S j NH3 J^ **L- ^» j^ J 

. £ j I .j .CH4j H2S J^> *J*^ ^> jte .5; 

: JI^a fhVimb liaafl ^Aa£ >li -18 
.Capillary glass tube .<t> . incubator J 

. Lypholizer .^ .fj^jj^ 1 .£ 

: bjJ^lj ^bjlaii! 

. Actinomycetes .s- 1 . Fungi j 

. Algae ^ . Protozoa .<r 

•® (Jljjuul 



;(Jaaa 4 c£j£i!) Clostridium dissolvens ^^^> -2 

,9 *ff *ff ^ 



•^ijij^^Ui L_ij^)ia]i daJ UjjjSjjI oj^j (ci]( Cellulose rtj-^ *yf" jjM.i^i <JLaj £t3l jj _3 
9 9 9 
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J|>jl 



• t . <jiu^\l ^jc- ^ ;j^j jjj^al! ^^c. ^^xj rh 



» 



/ §\ 




;<J^aJili ajo,i * 



•U : Uv;\t ^jj * 



• U : Uv;\t ^ * 




;4j^aJill ajoii * 



;(— lul JVl oi& ^JaiaJI OljjlA^ * 



• lJjILlaI! ^jC y^lj grf>W^ (>aj«-5l c^ g^J*^ (LJ) 
^L^C5*-1 



-: ij^j 4 a^lj 



<j jikj (-i Iajjj -2 

(^A-mll) < _ s ic JJ^ 4in]t (jjJ (_«i J^*J <— 1.1a. 

(uUj^ 5 < Ponus) :^1 cjIjUI! <> J£J ^^1 ^lk^J l ^^ 
^j*>^ ls^j^j^ cJ^j V 

(JjLoijl (j^jjllljl at laJLul J Ua-N.ll y 

2 UV;-n J) 2cjj^| y 

jUlaVl uju-N-;a^jU y 

Jj^^aAjl Am jJ^aJl Alj^Ja ^ 

o ^a& * J* y 

Jjj...U\1 .LiUj JaiaJI y 

A^aua 4jjl_aA CjLj j j^J-a V 







